On the Lpp^r Silurian Foraminifera of LlothlamL IjOI 

nionc: vein 1. Outer witli an irrci 2 ;ular band from 

costa to vein iJ, and separated Ironi lirst discal line from C(jst:i 
to viin () by a yellowisli line with bb-udv dots jiroxinndly of 
it on veins (1, 7, and S. A snbmar^inal row of s(‘Ven l)lack 
spots and a dot in tadlide 8 at apex. I'rinoos dark at ends 
ol veins. Hind wino wiilu>nt inaikin^^s, except a black spot 
at anal aiu:le and a small tuft of black hair below it. 

I ndrrsiile. — Fore win;^ chroine-yi How, darker beyond 
cell and over apical thiial ; three black (h)ls, the first the 
lar^M'st, in cellnK*s 7, (>, ami o. Hind wini^ without markings, 

Atiteninc with black <lot at base on vertex, protliorax, and 
pata^da niaikcd with cbestniit-brown, the latter with fringe 
tipjU'd with black ; a small tuft of black hair at ba.se of 
abdomen ; tarsi black. 

? . Similar to , witli paler brownish markings and discal 
lines more heavily marked. 

Ijcngih of foie wings, c? ? , 27 mm. 

d'ypes from Angi Jjakes, Arlak ]\[onntains, GOOO feet, 
X, New Guinea, Jan. to Feb. 1H14. 2 J and 1 $ were 

obtained. 


EXPLANATION OF 1»LATE XII. 

2'if/. 1. Miliouia nibrifascid) 

Fiff. 2. rntn'iiy J. 

Fiy. 3. xanthicUy J. 

Fi(/. 4. , ab. bipnncta. 

Fi(/. 0 . , ab. e.i tcnsa, 

Fuf, (J. hnowlcij (S . 

Fiij. 7. iceiskei rubidi/asda, J . 

J 'if;. 8. Fubonieta albifascia^ J • 

Fuj. 0. Crufipcdop.^is a/ipiu/i>(, (S . 

Fip. in. liuznru cutodesnifi lidimavpOy J. 
Fig. 11. Panibasis/eli.t iy (j . 


XXV. — Upper SUuridii Foraniitiifera of Gothland, 

By John S.mitii. 

[Plato XIII.] 

Pkevious Knowledge of the Palaeozoic Foraminifera. 

We aro pretty well acquainted with the Carboniferous 
Foramiiiitei n, so well depicted in Brady \s iMonograph,” 
pnblislied by the Paheontographical Society in vol. xxx. 

In .strata lower than the Carboniferous few .spccie.s have 
hitheito been found. 
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]\Ir. J. Smitli on the Upper Silurian 

111 quartzites etc, of pre-Cambrian age in Brittany very 
minute tilings liave been got, globular or nearly so, spiny 
and perforate*], sometimes in strings, the largest only the 
diameter (Ann. Soc. Gdol. Nord, vol.xxii.). 

Ehrenberg, iu 1858, figured live genera from the blue clay 
of llie Baltic provinces^ a horizon now known to belong to 
the Lower Cambrian. They are glauconite casts referable 
to the genera J^odosaria^ Rotalina^ and Pulvinulina, 

Foraniinifera have been recoided from the Cambrian 
system of Siberia (Q. J. G. S. vol. Ivi.) and from the Saint 
dohn Series of Kew Brunswick (Tr. N. Y, Acad, of Sci. 
vol. xii. for 1893). 

In the Q. J. G. S. for 1900 Chapman has figured and 
described nine species of Foraniinifera from the Upper Cam- 
brian in the ]\Jalverns. They have all been drawn from 
polished specimens of the rock, and comprise the genera 
Spirillina^ Lagena^ Nodosaria, Marginulina^ and Gristellaria* 
(diapman, in this paper, says : — “ Foraniinifera are, however, 
rare at the best until the lower limestones of the Carboniferous 
period are reached.” 

Above the Bala Limestone of Guildfield, near Welshpool, 
Foraniinifera have been got (Geol. Mag. 1882). 

Chapman, in his ^Foraniinifera/ ]). 251, says that in the 
Llandovery beds of Cwm Symlog T>entalina^ Textularia, 
and Uoialml have been got, and, at p. 255, llgperammina 
and Stacheia were got in Gotland ; he also adds that Vine’s 
Silurian genus F sammosiphon has been relegated to the genus 
Stacheia, 

Brady, in 1888, figured four species of Lagena from the 
Upper Silurian of England, and 1 supplied him with some of 
the specimens (Geol. 5iag. for 1888). 

Four species have been got in the Upper Silurians of 
Indiana, and casts from the Devonian of Pafirath, referable 
to the genera Lagenulina^ Cristellaria^ Orhidina, Glohigerina^ 
and FusuHna, 


Gothland Upper Silurian Foraminifera. 

To the casual visitor to Gothland the rocks present but 
two petrographical series — a great limestone-bed, and under 
it a rather thicker shale-bed until limey bands and nodules 
more or less through it, the whole being contained within 
240 feet of thickness. In the south of the island there is 
sandstone under a thick limestone, and on this point there 
is a division of opinion, the minority, following Murchison, 
holding the notion that there is an ascending series towards 
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Formnintfera of Gothlanfh 

llie soiilli, so lliat tlic liinostono of Hoburp^cn — tlie extreme 
soiitlicrn part — is on a liorizon tlmn tliat ol llie rest 

(►f llic i>iaii(l, and the majorily that the samlstone simply 
occupies so mncli of the space tak(‘ii up by the shale in ihe 
north. As opinions are not cvi(h*ncc, the prooi’, one way or 
the other, will not be obtained till a bore is put down on the 
llobnr^ shore. 

Th e Foraminifera recoi-ded in this paper were obtaiiual, 
one .sp(‘cics from the lower part c»f the limestone, and the re.'^t 
from the shales towards their upper part. 

Ilonizoxs. 

33ie Gotliland .strata ran^e from the Monojraptus-^\\i\](.^^i 
(under the Llandovery) to the Duwntonian (above the 
Ludlow^). 

'idle specie.s got in the lime.stone may be referred to the 
A}inestry, and tlie rest to the \\'enlock horizon of England. 

Eohamixifeua (Remauks on the Species). 

All the specimens figured are from plump and solid indi~ 
vidnals^ none from cut section.s of the rock, and, unless 
otherwise stated, are enlarged 40 cliametens. 

To Mr. ,)osej>h Wright, E.G.S., of Belfast, who has devoted 
a large j)art of his lifetime to the study ol the Foraininifera, 
I am indebted for piloting me tbroiigli this lab}rinth of 
small things, 1 make this early reference to him, as I will 
have Ireqnently to bring in his name in connection with 
some of the sj)ccies. I am also indebted to him for many of 
the reierences. 


llyptrammina vcKjans^ Brady. 

Girvanclht problematicaj N. Sc 1*]. 

At the time (1878) Nicholson and Ederidgc published 
their first faseiculu.s of the Girvan fossil.s, they gave an excerpt 
of a letter from Brady, this letter pointing out that G. probfe^ 
viatica resembled //. vagans, a present-day species, and this 
has been sustained by later investigators. G irvanella^^ is 

common in Gotliland, so much so that two series of strata 
have been called ^^Girvaiiella-zonnsF Tliis fossil ha.'^, how- 
ever, to be mo.stly deteTinined from cut bits of the rock; but 
from the shales I got a mimber of specimens showing the 

* Br. Muntbe'a Memoir on the Strata of Southern Gothland (ir 
Lnjrli'^h). 
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entire tubes twisting in every direction. The illustration I 
give is a portion of a small mass, and would have been more 
complete but for the shale, which more or less covers the 
tubes. 

Loc, Mulde and Frbjcl. 

Ihjperammina minutissima^ sp. n. 

From its minute size and rough surface, Mr. Wright 
thinks this form may be made a new species. This little 
fossil is attnclied to a Sjucule, the ligure showing about a 
third of it magnified 1000 diameters. 

Loc, Wisby Cement Works. 

Hyperammina reciangula^ sp. n. 

This is also a branching form, and the two figures will 
show how the branches go off at nearly right angles. Both 
lignres show the primordial cell (also seen in living specimens 
of JL vagans)^ one of them with a ring. The dimensions are 
given in Explanation of Plate (p, 309). 

Loc, Mulde and Frbjel. 

From the Gothland shales I liave obtained a series of 
Ihjperammina^ ranging in size between the largest and smallest 
species given above, and several species ” might easily be 
made from them \ but as they are smooth and follow more or 
less tlie character of //. vagans^ they may be placed with 
that species. 


Hyperammina ramosissima^ Chap. 

The figure will show the branching-habit of this species, a 
feature from which it takes its specific name. 

Loc, Gotliem. 


Beoplax pilulifera, Brady. 

The specimen is probably incomplete, shows three loculi- 
ments with very distinct perforations. 

Loc. Korpklint. 


Reoplax adunca^ Brady, 

This is a rare species. 

Loc. Slet^. 

Ilaplophragmium latidorsaium, Born, sp. 
Loc. Gothem. 


Font fuinif era of Gothland. 




Ammodiscns gordialis^ J. Si 

Only one spociincn ^ot. 

Loc. Korpklint. 

'Frochammina aticeps, Brady. 

TIk re was only one got, and it occurred in decayed crysla!- 
line limestone. 

Loc. Kappelslnmn, near the shore. 

JVebbina cf. hemispheric r, J., P., vt B. 

Tliis species is constantly attached to shells etc., but, Ixdiig 
niiitonnly of a brownisii colour, I thought it might be a 
inacrospore. Dr. Kid^ton, llO^Yever, will not express an 
opinion on it. ^Ir. Wright thinks it may be a ]Vebbina 
fiat toned by pressure. I had never any doubt about tlie 
llattcning. In aj)pearance it Is cither a flat cake or like a 
shallow saucer witii a slightly raised rim. 

Loc. Kbfvar Liljas halo and Slete. 

]\"ebbina gothemensiSy sp. n. 

Occurs as a thin-edged cake on otlicr fossils, the surCaco 
swelling up irregularly as shown on figure. 

Loc. Gothem. 


Stacheia acervalis, Brady. 

Not abundant, but pretty widely spread and attached to 
other organisms, ami on account of this ditTers greatly in 
appearance. 

Loc. Stora Oarls(), ^lulde, and Lau Canal. Common in 
the Carboniferous rocks of Scotland. 

Siucheui congesta, Brady. 

The two figures will s\\ow the exirenic variations of shape. 

Loc. ^Inlde, Fidjel, ^Visby Cement Works, Lumnielunds 
Brnk. Common in tlie Cai boniferous limestones and shales 
of Scotland. 


Lagena glubosa^ ^lonlag., .‘^p. 

This species differs greatly in size and .>hape, sometimes all 
but globular, others long-oval, and in cross-seetiun not always 
round. They can be distinguished by their cohmr, a light 
grey. The five illustialions aic each from difiercnt .speeinun> : 
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a, view of aperture; J, c, undersides. Some of the sliapes 
are identieal to those assumed by the little freshwater Illiizo- 
pod of onr ponds and ditches ealled Diffiugia, 

Loc. Lau Canal, Slugnklint, Kor|)klint, Stora Carlso. 

Lagena Iwvis, Montag., sp. 

'J'lie two figures give the extreme variation in shape seen. 

Loc, Lau Canal and Slnguklint. 

Lagena clavata^ D’Orb., sp. 

The two figures show the extreme of variation. 

Loc. Sluguklint. 

Lagena gractlUmaj Seg., sp. 

The two figures show considerable difterences in shape, but 
not any more so than recent forms. 

Loc, Wisby Cement Works. 

Lagena j)orheriana^ Brady. 

The seven figures I give of tliis species will show how it 
varies in shape and size. 

Loc, Stora Carlso, Lau Canal, Bofvar Liljas halo, and 
Sluguklint. Common in the Carboniferous limestones of’ 
Scotland. 

Lagena auriculata^ var. Unearkuha^ Cushman. 

I had regarded this form as a Fasnlinaj but Mr. AVright 
has no doubt of its being a Lagena, 

Loc, AVisby Cement AVorks. 

Lagena cglindrica^ sp. n. 

This species is all but cylindrical, witli the neck of the 
tube sometimes slightly bent. 

Loc, Stora Carlso and AA^isby Cement AVorks. 

Lagena goitlandica, sp. n. 

Globular, witli a short tube. 

This form differs from all recorded species of Foraminifera 
in having minute concentric stria?, resolvable by high powers 
into beaded lines running round the test. As wasted speci- 
mens it is not infrequent, but when perfect it is a bright 
glittering little form. 

Loc, Stora Carlso. 


Fovaminif'era of Gothland. 
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Ldfjena gntta sp. ii. 

Like the above, this one has got surrounding strijc, but 
dinVrs in i)oing oval ami apienlate. 

Loc. Fibjeh 

Lagena slovavcdensis , sp. n. 

Like the two last, tin’s one has also got strico running 
round the shell. In shape it comes pretty near to some ot 
the forms of L, parkeriana, 

Loc. Stora Vedc. 

Lagena vishegensiSy sp. n. 

This form is apienlate, with a long tube, and has got four 
to six strongly pronounced rounded costa\ 

Loc. Wisby (Jem cut Works. 

Lagena aciitangulay sp. n. 

This one has got a strong resemblance to L. gvacillimay 
but has five shar|)-edgecl costaL*. 

Loc. AVisby Cement Works. 

yodosaria cf. soluta, Rss. 

The figure in the ^ Challenger^ Alonograpb has seven luculi- 
ments ; the one figured liere lias only tliree, but is probably 
imperfect. 

Loc. Stora Vede. 

Nodosaria inflexa, llss., sp. 

Idle two figures will show the extreme varieties of shape. 

Loc. AVisby Cement AVorks and Siugiiklint. 

Xodosaria siliirianaj s\). x\. 

Itcsembics W. inops, l\ss., but differs in having sharp 
costtX with deep spaces between them. 

l.oc. AVisby Cement AA'oiks. 

Ovhulina nniversa^ D’Oib. 

Tliis is not a common form in tlic (iotlilaml shales, but its 
minute size may cause it to be overlooked. 

J.oc. Stora Cailsb. 


^ Gutta wa.'^ the poetical name of Odin. 
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Gothland Ulplu Silukian ForvAMiNiPERA, showing 
THEIR Range in Time. 



Cambrian. 

Upper vSiliirian, 
Gothland. 

Carboniferous. 

4.3 

c 

<v 

CJ 

JV 

rH 

Ilyperamniina vnpaus, Brad if 


* 

* 


ininiitissiina, sp. n ... 





rectanprnla, sp. n 





raniosissiina, Chap 




1 

Ileopla.\ pilnlifera, Brady 

* 

* 

, , 

Hi 

adunca, Brady 

* 

* 


* 

Ilaplopbra^miuin laticlorsatnm, />or«.,sp. 


* 


* 

Aniinodisciis gordialis, J, sp 





Trochainniina ancep*?, Brady 


* 

1 ^ 


Webbina hemispliaerica, J., P., B 


* 


* 

gotbeinensis^ sp. n. . . 





Staclieia acervalis, Brady 


* 

* 


congcsta, Brady 



* 


Lagena globo-^a, Mont ay, ^ sp 

* 

* 

* 

* 

lasvis, Montay.y sp 

* 


* 

* 

clavata, Montay., sp 



* 

* 

gracillinia, Sey., sp 


^jc- 



parkeriana, Brady 


* 

* 


auriciilata, var. Jinearitnba, Cush- 





man 


* 



cvliudrica, sp. n 





gottlandica, sp. n 


* 



gntta, sp. n 





storavedeiisis, sp. n 

. . 




visbyensi.s^ sp. n 


* 



acutangula, sp. n . . i 




Nodosaria cf. soluta, 7?ss., sp | 




* 

inflexa, i?ss., sp | 



. . 

* 

siluriana, sp. n 





Orbiilina uni versa, D'^Orb 


* 


* 


Abstract, 

Ptccent ] 3 species. 

Carboniferous 8 „ 

Upper Silurian 29 „ 

Cambrian 11 „ 

The wliole of llie Cambrian species are got living at the 
])resent clay. 

NewspecIeS; ten. Species hitherto known from the Upper 
Silurian, seven. 


